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(54) PARTICLE SIZE DISTRIBUTION MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a particle size 
distribution measuring device of a batch cell mode 
wherein concentration adjusting operation and waste 
liquid treatment are simple and only a small quantity is 
used as test sample solution. 

SOLUTION: A particle size distribution measuring device 
is constructed such that a laser beam source 2, a 
condensing lens 3, a filter 4, a collimator lens 5 for 
turning laser beam into parallel light an inclinedly 
installed cell 6 for use with test sample suspension, a 
condensing lens 7, and a ring sensor 8 for forming a 
diffraction/scatter image are arranged in the vertical 
direction. A sample contained in the cell 6 for use with 
sample suspension does not spill because of surface 
tension if the cell 6 is inclined. Accordingly, this cell 6 
can be used for a vertical type particle size distribution 
measuring device even if a lid is not used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The particle-size-distribution measuring device characterized by having made said eel 
for sample suspensions incline, and installing in the laser light source, a condenser lens, a filter, a 
collimator lens, the eel for sample suspensions, the condenser lens for the scattered lights, a 
ring sensor, and laser diffraction / dispersion type particle-size-distribution measuring device of 
the vertical mold which changes more. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is particle-size-distribution measuring devices, such as a 
minute particle by the method of laser diffracting / being scattered about, or an emulsion 
(emulsion), especially vertical mold optical system, and relates to the particle-size-distribution 
measuring device by the batch cell method. 
[0002] 

[Description of the Prior Art] When measuring the particle in a liquid, and the particle size 
distribution in a suspension like an emulsion, the light which irradiates laser light at a transparent 
container (eel), and is diffracted and scattered about by the particle is detected, and the particle 
size distribution are measured. There are a reflux type measured making the suspension which 
carried out mixed candle power stirring of the liquid into which the particle was put flow back 
with a pump, and a batch eel type which sets the container of predetermined capacity to a 
measuring point, and measures it in the particle-size-distribution measuring device by such 
method of laser diffracting / being scattered about. Moreover, when it divides roughly as 
arrangement of optical system, there are a horizontal type which arranges the laser light source, 
a condenser lens, a sample cell, etc. in a longitudinal direction (horizontal), and a vertical mold 
arranged in the vertical direction. 

[0003] In the particle-size-distribution measuring device of the batch cell method which used 
arrangement of optical system as the vertical mold, as shown in a sample cell with it, the eel 
which was made to cover or drawing 3 (A), and (B), the eel 10 which prepared sample 
impregnation / blowdown section 10a which carries out opening to above is used. [ shallow depth 
of water and ] [ broad ] And a suspension is put into such a eel, the laser diffracted light is 
irradiated in a lengthwise direction, and its laser diffraction / scattered light is measured. In 
addition, in horizontal-type optical system, since the effect of the settling velocity of a particle is 
large, stirring of a suspension is indispensable, but since it is hardly influenced of the settling 
velocity of a particle, it is not necessary to necessarily stir according to vertical mold optical 
system. 
[0004] 

[Problem(s) to be Solved by the Invention] If the thing which covered, or the eel 10 as shown in 
drawin g 3 is used when using a batch cell method by vertical mold optical system, operability 
(sample concentration adjustment, washing, stirring) will get very bad. Since a suspension falls 
and comes out and is attached to measuring device components etc. when the eel and the 
shallow large eel which cover are used so that it may describe above, it must wipe off, but it not 
only takes time and effort, but when using the sample of a hard particle especially, there is a 
possibility of attaching a blemish to a cel. Moreover, abolition processing is troublesome when 
using a toxic solution etc. 

[0005] It is made in order that this invention may cope with the technical problem described 
above, it is a batch cell method, and concentration adjustment actuation and waste fluid 
processing are easy, and also aim the amount of the sample solution used at offering the 
particle-size-distribution measuring device which there are and ends. [ few ] 
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[0006] 

[Means for Solving the Problem] In order that this invention may solve the technical problem 
described above, sequentially from the bottom Namely, the laser light source (2), A condenser 
lens (3), and a filter (4) and a collimator lens (5), It is characterized by the ring sensor (8) and 
having made said eel for sample suspensions (6) incline, and installing [ the eel for sample 
suspensions (6), and / the condenser lens for the scattered lights (7), and ] in laser diffraction / 
dispersion type particle-size-distribution measuring device (1) of the vertical mold which 
changes more. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of concrete implementation of this 
invention is explained with reference to a drawing. Drawing 1 is the whole particle-size- 
distribution measuring device block diagram of this invention, and drawing 2 is the perspective 
view of the eel used with this particle-size-distribution measuring device, this particle-size- 
distribution measuring device 1 is vertical mold-type laser diffraction / dispersion type particle- 
size-distribution measuring device, comes out with the laser light source (semiconductor laser) 
2, a condenser lens 3, a filter 4, the collimator lens 5 for considering as a parallel ray, the eel 6 
for sample suspensions that is made to incline and is installed, the condenser lens 7 for 
scattered-light condensing, and the ring sensor 8 to which diffraction / dispersion image is made 
to connect, and is constituted. 

[0008] In the particle-size-distribution measuring device 1 of the vertical mold of a configuration 
of describing above, the thing which covered as a eel which put in the sample suspension, or the 
thing made into the structure where liquid does not fall was used conventionally. However, width 
of face d makes this incline as a eel of the narrow and high open sand mold of height h at the 
time of measurement, and installs the eel 6 (it only considers as a eel 6 hereafter) for sample 
suspensions used with this particle-size-distribution measuring device without covering. Even if 
it puts a suspension into this eel 6 and it makes it incline, it adheres to upper wall 6a with the 
surface tension of liquid, and it does not fall. 

[0009] In order to make said eel 6 into the condition of alpha whenever [ fixed tilt-angle ], it 
installs the base 9 for eel installation in which stop section 9b was prepared so that hole 9a for 
laser light passage might be drilled in this eel 6 bottom and it might not fall as whenever [ tilt- 
angle / alpha ]. In addition, whenever [ tilt-angle / of this base 9 for eel installation ] may enable 
it for the eel to be used and the sample to measure to adjust whenever [ tilt-angle ]. 
[0010] If this particle-size-distribution measuring device 1 is the above-mentioned configuration, 
particle-size-distribution measurement of a vertical mold will be attained only by making it 
incline without covering a eel 6. Usually, in order to replace each eel one by one and to measure 
it in a batch cell method, sample concentration adjustment is troublesome. However, since 
adjustment of dilution of a sample or an addition can carry out easily if said eel 6 is used, the 
efficiency of measurement can be gathered substantially. Furthermore, if height h is enlarged 
small [ width of face / d / of a eel 6 ] as much as possible, alpha can be further made small 
whenever [ tilt-angle ]. Moreover, the amount of the sample suspension used can be lessened in 
this eel 6. 

[001 1] Although [ include-angle alpha dip ] it carries out and installs, with the particle-size- 
distribution measuring device 1 of this invention, it was made impossible in a eel 6 for there to be 
no example which used the eel of an open sand mold with the particle-size-distribution 
measuring device of a vertical mold, not to cover, but to measure in the state of dip 
conventionally, so that it might describe above. However, if a eel 6 is made to incline paying 
attention to the surface tension of a suspension, it is possible to also make it incline further 
depending on the class of extent shown in drawing 1 or liquid. Thus, particle size distribution can 
be measured to accuracy, without taking into consideration the effect of the settling velocity of 
a particle, even if it makes a eel 6 incline. 
[0012] 

[Effect of the Invention] As explained in full detail above, since eel capacity can be made small, 
according to the particle-size-distribution measuring device of this invention, waste fluid 
processing also becomes easy. For example, 2-3cm3 It can consider as extent. Moreover, since 
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concentration adjustment of a suspension also becomes easy, measurement working capacity 
can be raised substantially. Furthermore, since this particle-size-distribution measuring device is 
also a vertical mold method, it it not only can presuppose that it is cheaply small, but does not 
have the demerit of being unsuitable for measurement of a large drop child / high-specific- 
gravity particle. 



[Translation donej 
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